
METHOD AND DEVICE FOR EXTRACTING MILK FROM ANIMALS 

5 FIELD AND BACKGROUND OF THE INVENTION 

[0001] The object of the invention relates to a method and a device for extracting milk 
from animals, in particular from cows. However, the invention may also be employed 
for extracting milk from other dairy animals such as goats, sheep, buffaloes, llamas, 
10 camels, dromedaries, yaks, etc. 

[0002] Developments in the dairy cattle industry toward larger units with more animals 
and increased milk yields require high management skills from milk producers. There- 
fore it has been known to increase work productivity with large numbers of dairy cattle 
1 5 by employing milking installations comprising a plurality of milking places. In respect 
of the configuration of milking installations, a variety of embodiments exist. 

[0003] WO 95/07019 for example discloses a rotary milking parlor. This is an installa- 
tion with milking places diagonally offset from one another. This configuration pro- 
20 vides the milker with a good view and direct access to the udder. There are also known 
rotary milking parlors where the animals stand side by side. Such a side by side rotary 
milking parlor is very much space-saving. 

[0004] Other than rotary milking parlors, group milking parlors are known with the 
25 milking places arranged stationary such as herringbone parlors, drive-through and side 
by side block parlors, and tandem parlors. Furthermore there exist tie-in stall barns 
where the individual animals stand in place and the milker moves the milking device 
from animal to animal. 

30 [0005] In the known milking installations comprising a plurality of milking places, each 
milking place is equipped with a milk yield measuring device. Said milk yield measur- 
ing device measures and processes the individual animal data. The measurement results 



- 1/17- 



serve to monitor and control the milking session for each individual animal. The data 
generated such as the milk yield, milk flow and guide value, are stored in a memory. 
This equipment used may for instance be the METATRON 21 of the company Westfa- 
liaSurge GmbH. 

5 

[0006] The amount of data generated by the milk yield measuring device are processed 
and evaluated in the scope of a herd management and control system. Said evaluation 
supplies to the manager of the dairy farm economic characteristics as well as data on the 
state of health of the animals. The manager furthermore receives significant data on 

10 previous feeding and also data for a modification of animal feeding if necessary, since 
the influence of feeding will be obvious within a few days. In the case of undesirable 
changes the manager can thus react fast, matching the feed type and quantity according- 
ly. Then again, the accumulated lactation milk yield is a useful measure for the perfor- 
mance of an animal. It is therefore another significant advantage of milk yield measur- 

1 5 ing that the manager can select the best animals such as for breeding purposes. 

[0007] Correspondingly the herd system serves to improve performance and health of a 
herd. The performance and the health of a herd are also tied in with the feed for the 
individual animals or groups of animals within the herd. The control system or a sys- 
20 tern for herd management provides corresponding decision tools. 

SUMMARY OF THE INVENTION 

[0008] On the basis of the above, the present invention is directed at improving the 
25 known device and the known method so as to achieve a simplified configuration. 

[0009] This obj e ct i s fulfilled according to th e inv e ntion by a method for e xtracting 
milk from animals out of a total numb e r of animals with th e f e atur e s of claim 1, and by 
a d e vic e with th e featur e s of claim 17. Pr e ferr e d sp e cific embodiments and configura 
30 tions of th e m e thod and th e d e vice ar e th e subj e cts of th e d e p e nd e nt claims. 
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[001 1] The method according to the invention for extracting milk from animals of a 
total number of animals is distinguished in that the milk yield extracted is automatically 
determined only for a subgroup of the animals. 



5 [0012] It was surprisingly found that for efficient herd management it is not inevitably 
required to provide data from each individual milking session. A sufficient certainty as 
regards efficient herd management can be obtained already by providing milking ses- 
sion data only from a subgroup of the total number of animals. This method procedure 
according to the invention has numerous advantages. 

10 

[0013] The method according to the invention is in particular suitable for multiple-place 
milking installations where each milking place is provided with a milking unit. There is 
the option to provide each milking unit with a flow meter wherein the method according 
to the invention is carried out by measuring the milk yield obtained in a milking session 
1 5 only from a subgroup of the number of animals. 

[0014] This method procedure allows to obtain data on the milk yield from specified 
milking units. In group milking parlors for example which the animals can freely enter 
the individual animals may seek their favorite place owing to light condition, tempera- 

20 ture or air draft or other factors. If there is the option that milking equipment or milking 
units are chosen where the milk yield is automatically measured, a systematic error can 
be reduced for example if one or more animals always seek the same milking place for 
every milking session. When employed in tie-in stall barns where the animals stand in 
place and the milking device is brought to the animal for milking, individual animals 

25 can be explicitly selected and milked with the milk yield being measured while other 
animals are milked with the milk yield not being measured. 

[0015] Due to the fact that data are obtained from some of the milking units or milking 
devices it is not inevitably required that each and every milking unit be equipped with 
30 milk yield measuring devices. This will reduce technical installation expenses to a sig- 
nificant extent since the data obtained from the milk yield measuring device must be 
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transmitted e.g. to a data processing unit via signal lines. Moreover, this will reduce the 
investment cost to the manager of such a milking installation. 

[0016] If all of the animals are milked in one milking installation in sequence, the total 
5 number of animals can be subdivided into at least two subgroups. The individual ani- 
mals may be arbitrarily assigned to any subgroup. Preferably the individual animals are 
assigned to subgroups within the total number of animals by specified selection criteria. 
An animal can for example be assigned to a specified subgroup if the milk yield of this 
animal had not been measured for some time. 

10 

[0017] It is also possible to monitor some animals more closely than others in respect of 
time so as to monitor for example their health status. A sudden drop in the milk yield 
may for example be an indication of oestrus. For animals where oestrus is expected it 
may therefore be desirable to monitor the milk yield at shorter intervals as specified 
15 according to a specific embodiment of the invention. An automatic sorting of animals 
may be provided so as to guide the animals to milking places provided with the required 
equipment. In a preferred embodiment two gates operated in parallel may be provided 
wherein the gate of an animal whose milk yield is to be measured will remain closed 
until a suitable milking place is available. 

20 

[0018] If the total number of animals has been divided into at least two subgroups, the 
milk yield extracted from the first subgroup may for example be determined automati- 
cally without requiring costly intervention by the manager while the milk yield of the 
second subgroup of animals is not determined. Measuring the milk yield extracted is on 
25 the whole performed automatically. Selection of the animals is also preferably automat- 
ic in that the animals are for example randomly selected via the milking place or the 
milking device, or they are for example specifically guided. 

[0019] According to a preferred embodiment of the method it is proposed to determine 
30 the individual milk yield of an animal from at least one of the animals of a subgroup. 
The advantage of this method procedure is that the milk yield of individual animals can 
be monitored. A monitoring of the individual milk yield of one animal or a monitoring 
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of the total milk yield allows to draw conclusions from the milk production characteris- 
tics of the animals for example if the feeding behavior of individual animals or the feed- 
ing procedure are taken into account. 



5 [0020] For assessing the performance level of any animal the individual animal data are 
preferably stored in a memory. The individual animal data may include the milk yield, 
the animal ID number, the milking time and other data. Other data may include the 
quarter yield, the duration of milking and for example the behavior of the animal during 
milking so as to obtain a general picture of an animal. Preferably the milk yield of all 
10 the animals or at least substantially all of the animals is monitored by carrying out mea- 
surements in specified or statistical intervals. 

[0021] The method procedure is particularly preferably configured such and the milking 
installation and the milking equipment equipped such that on average the milk yield of 

15 each animal is determined at least once, better twice each month. With two measure- 
ments the average error of the estimated monthly milk yield for 60 milking sessions per 
month will be approximately 12.5%. If a better estimate is required, the average mea- 
suring frequency should be increased so as to schedule an average of 3 or 5 or 10 or 
even 20 or more measurements. With an average of for example 5 milk yield measure- 

20 ments the statistical allowance will be such that the animals with a small or the smallest 
number of measurements will still be measured at least 2 times as a rule. The estimates 
obtained from animals measured more often will accordingly be better. Two milking 
sessions per day and for example 10 measurements per month will result in excellent 
estimates of milk yield per month. 

25 

[0022] If the quantity of milk yield measuring units or devices employed is larger than 
required on a statistical average basis, specific systematic errors can be corrected or 
avoided. This can be achieved in that the first milking place or a number of milking 
places in a front section of a group milking parlor are equipped with more measuring 
30 units than in a center section. This will enhance accuracy since the hierarchy among the 
animals may be reflected in particular in the first milking places. Thus the first animal 
in the hierarchy may for example always stand in the first place. If this place is not 
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equipped for milk yield measuring, the milk yield of this animal will only be measured 
infrequently or not at all. In a center or back section, the order of succession of the an- 
imals will be more random. It may be advantageous to equip two adjacent milking 
places. More specific embodiments may provide that the rearmost places will not have 
5 equipment. 

[0023] According to a preferred embodiment of the method it is proposed to derive the 
total milk yield of the total number of animals from the extracted milk yield. A deriva- 
tion of the total milk yield can be done through estimation or projection. In view of the 

10 fact that the milk yield which an animal produces changes during the lactation period, 
the history or the general curve of the lactation milk yield can be included when deriv- 
ing the total milk yield. For example if the total number of animals being milked is 120, 
the data of for example 20 animals may be available. The total milk yield of the total 
number of animals can be extrapolated from this. The individual lactation status may be 

15 taken into account. 

[0024] In determining the total milk yield and/or the individual milk yield per animal, 
individual animal data may be included. These may for example be the general or cur- 
rent health status or the lactation status of an animal. The milk producing characteris- 
20 tics of an animal is also influenced by the animal's age, the reproduction status and the 
number of lactations. The individual animal data also include the milk yields that the 
animal has produced in the past, the quarter yield and the duration of milking or the 
time between milking. 

25 [0025] According to an advantageous embodiment of the method it is in particular pro- 
posed to include the length of time between milking. This preferred embodiment of the 
method allows to achieve an improved determination of the total milk yield and the dai- 
ly milk output. The length of time between milking also allow conclusions for feed 
distribution or feed intake and the trivial feeding behavior in general. 

30 

[0026] The time between milking, or the time passed since the last milking time, is a 
significant parameter for estimating the milk yield of an animal per day or per month or 
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in total since with a short time of e.g. 3 hours since the last milking, only a small milk 
yield can be expected while for example with a 6 hours interval, a much larger milk 
yield is to be expected. From a certain time interval between two milking sessions, milk 
will also be reabsorbed such that more time between milking do not necessarily result in 
5 a larger milk yield. If the time between milking is taken into account accordingly, the 
current milk yield extracted will allow dependable conclusions on the daily milk yield. 

[0027] The genetic conditions of an animal such as the race of the animal count among 
the individual animal data taken into account when determining the milk yield. 

10 

[0028] The total milk yield from a cattle herd is influenced by the individual animal 
milk yields. Milk producing farms will be interested in maintaining a high level of the 
total milk yield of a herd. Therefore we propose that a measure for accumulated lacta- 
tion milk yield be derived for at least one animal in a subgroup. This measure may 
15 serve as a criterion for deciding whether any one animal should be included in the total 
number of animals or removed from the milk producing operation. 

[0029] To determine the current data per diem we propose that a measure or a characte- 
ristic for a daily milk yield or a milk yield per week or per month be derived for at least 
20 one animal of any subgroup of animals. Said measure or characteristic may serve as an 
influence quantity for determining the amount of feed and/or composition of feed so as 
to maintain a high milk yield level. 

[0030] According to yet another preferred embodiment of the method it is proposed to 
25 compare the milk yields determined to milk yield prognoses. This process control al- 
lows to initiate a learning process. For example if the milk yield prognoses differ too 
much from the determined milk yields, the number of animals constituting a subgroup 
may be increased. If the determined milk yields are exceptionally congruent with milk 
yield prognoses, the number of animals constituting the subgroup may be reduced. 

30 

[0031] In this way one can achieve, with little procedural effort and little amount of 
work, a relatively high reliability in view of the data obtained. 
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[0032] We propose in particular to determine the extracted milk yields or characteristics 
corresponding to the milk yields for 1 to approximately 75% or more of the total quanti- 
ty of milking devices or milking units or teat cups. A determination of the milk yields 
5 or the characteristics corresponding to the milk yields may in particular be performed 
for 3 to 33 % of the total quantity of milking units. It has been found that the evaluated 
data are as a rule sufficiently reliable if the data of approximately 8 to 15 % or up to 20 
% of the total quantity of milking units (or teat cups etc.) are determined. 

10 [0033] Rotary milking parlors may generally be equipped with a smaller number of 
places equipped for milk yield measuring since systematic errors due to the succession 
of the animals are avoided. In group milking parlors it is preferred to equip about 10 % 
more of the milking places or milking units for milk yield measuring. 

15 [0034] The number of milking devices or milking places equipped for milk yield mea- 
suring is preferably adapted to the other parameters such that a specified quantity of 
milk yield measuring will be performed each month. With three or four milking ses- 
sions per day the number of measuring units may be reduced compared to two milking 
sessions. 

20 

[0035] If the milking installation is for example a rotary milking parlor comprising 30 
milking units, the extracted milk yield may be measured for example for 10 to 15 % of 
all of the milking units. Given 30 days of operation of the milking installation and two 
milking sessions per day, each animal will be milked 60 times in total during this pe- 

25 riod. Taking into account that in this example 10 to 15 % of all milking units are uti- 
lized for determining the milk yield extracted, an average of six to nine readings per 
animal will be available. The quantity of available readings for each animal will in- 
crease with the operation period. A sufficient number of measured values is available to 
derive the total milk yield of the herd and to derive the individual animal milk yield of 

30 at least one animal. 
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[0036] In a preferred specific embodiment the method according to the invention is car- 
ried out such that the milk yields or the characteristics corresponding to the milk yields 
are measured from randomly selected animals. An active animal selection means that 
the animals are selected randomly from the total number of animals or the animal herd. 
5 A passive animal selection means that each animal from a total number of animals has 
the option to seek a milking place equipped for milk yield measuring. 

[0037] Another specific embodiment provides for selecting animals whose milk yield is 
to be measured. This may be an active or a passive process. To this end it is proposed 
1 0 that the milk yields or the characteristics corresponding to the milk yields of specific 
animals are determined. For large herds there is the option to arrange a subgroup of 
animals representative of the total herd and reflecting the herd in respect of their proper- 
ties. 

15 [0038] A combined operation is also feasible where a number of animals are selected or 
singled out while the milk yield of other animals is measured randomly. This may be 
useful for example if the milk yield of specific animals is to be monitored more closely. 

[0039] There is also the possibility to select animals whose data had not been updated 
20 for a longer time. A selection device may be provided for this purpose. 

[0040] Animals, in particular cows, are milked as a rule at least twice a day. Many 
cows are milked three times a day. To obtain large amounts of data on the yield level of 
a herd, of a total number of animals, another preferred embodiment of the method pro- 
25 poses to determine the milk yields or the characteristics corresponding to the milk yields 
of animals during each milking session. 

[0041] To guarantee a somewhat continuous curve of the milk production of individual 
animals it may be provided that the milk yields or the characteristics corresponding to 
30 the milk yields of at least a number of animals are determined at least twice a day. 
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[0042] According to yet another preferred embodiment of the method it is provided that 
a group of animals out of a total number of animals is selected whose milk yields or 
characteristics corresponding to the milk yields are determined over a specified period, 
in particular of days, weeks or months. 

5 

[0043] According to yet another preferred embodiment of the method it is proposed to 
make a comparison of the actually extracted milk yield with milk yield prognoses. In 
dependence on the result of said comparison, at least one process is initiated. Such 
process may for example be a feeding process. The amount of feed and/or type of feed 
10 and/or composition of feed supplied to the animals is determined on the basis of the 
comparison of the actual milk yield with the milk yield prognosis. It may be provided 
that as specific threshold values are exceeded, the animals or animals concerned as to 
such exceeded threshold values are subjected to monitoring. The milk yield of such 
animals may be determined in each milking session. 

15 

[0044] The actual total milk yield is determined in the dairy or can be read off the milk 
tank. It is therefore preferred to compare the derived total milk yield with the actual 
total milk yield and in the case of deviations, parameters for deriving the estimated total 
milk yield are adapted accordingly to enhance the reliability of derivation. A compari- 
20 son of the extracted milk yield of the control group with the obtained total milk yield is 
carried out so as to increase the quality of estimates. 

[0045] It is another object of the invention to improve the known device for extracting 
milk from animals out of a total number of animals so as to achieve a simplified confi- 
25 guration. 

[0046] Thi s object is fulfilled according to th e invention by a d e vic e having th e f e atur e s 
of claim 17. Pref e rr e d sp e cific e mbodim e nts and configurations of th e devic e ar e the 
subj e cts of th e d e pend e nt claims. 

30 

[0047] The device of the invention for extracting milk from animals out of a total num- 
ber of animals comprises a plurality of milking devices and/or milking units. The de- 
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vice is distinguished in that a means is provided which allows to determine the extracted 
milk yield only from a number of milking places. This configuration of the device ac- 
cording to the invention provides the possibility to automatically determine the ex- 
tracted milk yield only from a subgroup of animals. 

5 

[0048] The device preferably comprises measuring units wherein only some of the 
milking devices and/or milking units and/or teat cups are connected with the measuring 
units. 

10 [0049] Thus a device is provided by means of which data are supplied with relatively 
minor technical efforts which data are a sufficiently reliable reflection of the properties 
of the total number of animals. 

[0050] According to a preferred embodiment of the device it is proposed to provide a 
15 control means. The control means serves to control the milking process. The control 
means may for example block or release milking places or initiate other processes. 

[005 1] A selection device may be provided. Said selection device may comprise a ran- 
dom generator. The random generator randomly selects animals from the total number 

20 of animals. These animals are given the option of accessing milking places equipped 
with a measuring unit for determining the milk yield extracted during a milking session. 
Said selection device may be configured such that it selects animals or groups of ani- 
mals which meet specified selection criteria. These may for example be animals who 
are overdue for having their milk yield measured. Said selection device and control 

25 device may be connected with one another. In this case the selection device will trans- 
mit signals to the control means and/or vice versa. 

[0052] The device preferably comprises identification means. Said identification means 
may interact with the selection device and/or a milking place or some or all of the milk- 
30 ing places. The identification means at the entrance to a milking place and a corres- 
ponding gate circuit or selection may provide an animal with the option to seek a milk- 
ing place equipped for milk yield measuring. The control means may open a corres- 
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ponding gate for this purpose. The animal will then enter the milking place having a 
milking device provided with a means for measuring the milk extracted during a milk- 
ing session. An identification may be provided at the milking place so as to store in a 
memory the animal and the time of milking. 

5 

[0053] The selection means and the control means may operate independent of one 
another for example when both the selection means and the milking place comprise an 
animal identification means. 

10 [0054] The selection means may influence the sequence in which the animals are 

milked. This measure may reduce a systematic error caused by the fact that for example 
in group milking parlors, certain animals will seek favorite places. 

[0055] An embodiment where the device comprises a total number of milking places, 
15 only a first type of milking places (or milking devices) is provided with a milk yield 
measuring device each, while a second type is not provided with measuring units. The 
first type is provided in a specified first quantity and the second type in a specified 
second quantity. The sum of the first quantity and the second quantity corresponds to 
the total quantity of milking places or milking devices. 

20 

[0056] In this embodiment, the device according to the invention comprises a control 
device which enables the device to derive, only from the measuring data obtained from 
the first type of milking places, an estimate for the total milk yield representing the total 
milk yield extracted at the milking places of the first and the second type. For this pur- 
25 pose the control means comprises a memory to store the animals milked at the first 
milking place type and their milk yield and the animals milked at the second milking 
place type. An extrapolation from the data allows to estimate the total milk yield. 

[0057] A continuing operation will in particular allow to derive a measure for the indi- 
30 vidual lactation milk yields of all of the animals so as to determine the performance of 
the animals. 
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[0058] Preferably the number of the second-type milking places (second quantity) is 
larger than the number of the first-type milking places (first quantity) and particularly 
preferred it is two or three times as large as said first quantity. 

5 [0059] Specific embodiments of the device according to the invention may be provided 
to include individual, several or all of the embodiments described above with reference 
to the method of the invention. 

[0060] Other details and advantages of the method and the device for milking animals, 
10 in particular cows, will be described with reference to the embodiment illustrated in the 
drawing wherein the object of this invention is not limited to the specific embodiment. 

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT 

1 5 [0061] Reference numeral 1 in the Figure designates a rotary milking parlor comprising 
an entrance 2 and an exit 3. The rotary milking parlor comprises a plurality of milking 
places 4. Some of the milking places 4 are provided with measuring units 5 for measur- 
ing the milk extracted during a milking session. The illustrated embodiment provides 
the measuring units 5 positioned at milking places 4 arranged one behind the other. 

20 This is not inevitably necessary. The measuring units may be distributed, for example 
evenly distributed. 

[0062] The rotary milking parlor in the illustrated embodiment comprises 16 milking 
places. Five of the 16 milking places are provided with measuring units 5 for measur- 
25 ing the milk extracted during a milking session. This corresponds to a covering of ap- 
proximately 30%. The number of units or milking places equipped for measuring and 
evaluating the milk yields extracted during a milking session may be smaller, preferably 
between 10 and 15 %. 

30 [0063] The measuring units 5 are connected with a control means 7 via data lines 6. A 
wireless connection is conceivable. There is the option that the data from the devices 
are for example transmitted to the control means 7 in the form of radio signals. The 
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control means 7 is provided with at least one evaluation unit which is for example a 
processor or a computer. 

[0064] The evaluation unit serves to evaluate and store the data obtained through the 
5 measuring units 5. Preferably the milk yield per day is estimated, factoring in the hours 
between milking such that the milk yield itself or the estimated milk yield per day is 
accumulated. One embodiment provides for the data to be compared with data prog- 
noses. This embodiment provides that in dependence on the result of the comparison 
other processes may be initiated. For example the quantity of feed may be increased or 
10 reduced in dependence on the evaluation result, or the feed type may be changed, in 

particular if the data evaluated differ much from the data prognoses or data desired over 
a long period of time. 

[0065] An identification means 8 is arranged in the area of the entrance 2. The identifi- 
1 5 cation means 8 serves to identify the animal entering the rotary milking parlor through 
the entrance 2. The identification means 8 is connected with a selection means 9. Said 
selection means 9 and said identification means 8 in conjunction with the control means 
7 may be connected with sorting means (not shown) which either block or unblock the 
entrance 2 for occupancy of the milking places 4 which comprise the measuring units 5. 
20 A simple embodiment has a sorting means comprising two controllable gates arranged 
in parallel and controllable separately such that the waiting animals part into the two 
separate corridors in front of the gates. If an animal whose milk yield is to be measured 
is standing in front of the first gate, the corresponding gate may remain closed until the 
next milking place to be occupied comprises a measuring unit. 

25 

[0066] According to the proposal of the invention the milk yield extracted during a 
milking session is measured only at some of the milking places. The data collected are 
sufficiently accurate so as to obtain a statement on the yield capacity of the herd and the 
individual animals so as to allow a selection for breeding purposes or for modifying the 
30 feeding. The equipment required for realizing the invention is relatively small in num- 
ber, thus improving the cost effectiveness of such an installation. 
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[0067] If the invention is modified accordingly, it may be employed, instead of for milk 
yield measuring, for sampling so as to automate the taking of milk samples. For this 
purpose, only a few milking devices or milking units or milking places may be equipped 
with a sampling means where samples will be taken automatically. This may be per- 
formed exactly as described herein wherein, although milk yield measuring of individu- 
al animals is not necessary, it may be provided. The applicant mentions at this point 
that they reserve the right to request separate protection for such a sampling system. 
The invention may further be employed, being modified accordingly, in examining milk 
constituents such as for example fat or protein, or for evaluating status of health. 
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Abstract 



For the milking of animals, in particular cows, in a milking installation comprising a 
5 plurality of milking places, a method and a device are proposed wherein the milk yields 
extracted during a milking session at some milking places or the characteristics corres- 
ponding to the milk yields are determined and evaluated and in particular compared 
with prognoses as to milk yield or characteristics. These measures allow on the one 
hand that sufficiently accurate data are provided for herd management while on the oth- 
1 0 er hand the investment cost for a milking installation are reduced. 
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